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As in the non-spinning case [10], two null hyperplanes B = 0, i.e. z = t, will be called the \roof", the points with
A = 0 the \axis", the region of the spacetime with B < 0 \above the roof", and nally the region with B > 0 \bellow
the roof". Notice that the behaviour of the boost and axial Killing vectors (2) is more complicated in the spinning
case. Bellow the roof (B > 0), the boost Killing vector  is mostly timelike as in the non-spinning case but in
the vicinity of spinning sources there may also occur ergoregions where it is spacelike. Due to the presence of spinning
strings there may be also regions in their neighbourhood with closed timelike curves where the axial Killing vector 
is timelike. In order to determine if there exist both timelike and spacelike Killing vectors everywhere bellow the roof











+ : : :) given by the norm is negative, i.e. if  
2
B < 0, which is satised everywhere bellow the roof, where
the spacetime is thus stationary and may be transformed to the stationary Weyl metric (A1) (see e.g. [6]). However,
above the roof (B < 0), the product is everywhere positive  
2
B > 0 and thus there does not exist a timelike Killing
vector and the spacetime is nonstationary there.
1








































































































Notice that Eqs. (3), (4) are integrability conditions for Eqs. (5), (6).




(A; 0) = ;
A
(A; 0) ! (A; 0)  (A; 0) = K
1
= const :






in (1) are nonsingular on the roof) if for B = 0
(A; 0) = (A; 0) ; i.e. K
1
= 0 : (7)
From Eqs. (3), (5), and (6) on the axis (A = 0) we get
a;
B











(0; B) + ;
B
(0; B) = 0 ! (0; B) + (0; B) = K
2
= const :

































are nonsingular and g
xy
= 0 there, see (A5) in App. A) is satised if




) ; i.e. ~a
0
= 0 ; (8)
(0; B) + (0; B) = 0 ; i.e. K
2
= 0 : (9)
IfK
2
6= 0 there is a conical singularity along the axis and if ~a
0
6= 0 a torsion singularity is present there. The regularity
condition of the roof (7) is the same as for nonspinning brs spacetimes [10], however, a new condition (8) arises for
the regularity of the axis except for (9) which also appears in the nonspinning case [10].
Now let us turn our attention to asymptotic behaviour of spinning brs spacetimes at null innity. For this purpose









; tanh = 
z
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Finally transforming (10) to coordinates fu, v, , 'g by (3.15) in [10]




























































































































Assuming the metric functions , , and a to have expansions in v
 1




(u)=v+ : : :)

































































The metric (11) with the metric functions (13) is asymptotically Minkowskian at null innity as in the limit v !1






































4III. THE BONDI-SACHS COORDINATES AND NEWS FUNCTIONS FOR SPINNING BRS
SPACETIMES
In this section we transform the spinning brs metric (1) into the Bondi-Sachs coordinates fu, r, , g, in which




























































































where c, d, M are functions of u and . As a consequence of Einstein's equations, time dependence of the mass aspect




















cot    2c);
u
:
If there is nonvanishing news function, gravitational radiation is present and the total Bondi mass at future null
innity is decreasing.
In order to nd the transformation of spinning brs spacetimes from the coordinates ft, , z, 'g with the metric
(1) into the Bondi-Sachs coordinates fu, r, , g with the metric (14) and its expansions (15) we follow [11] and we
rst transform the metric (1) to at-space spherical coordinates fR, , 'g and a at-space retarded time U using
the relations
t = U +R ;
 = R sin ; (16)
z = R cos  :
We assume the metric functions to have the expansions in powers R
 1





































































































































Comparing the resulting metric expansions with the expansions (15) we obtain dierential equations for coeÆcients
entering the asymptotic transformation (20). Since these equations are lenghty we present only their solutions in





















tan = 0 ;

























. Solving Eqs. (B1), (B2), (B3), and (B6) one









































































and  is an arbitrary constant. The axis (which is the same in both coordinates, i.e.  = 0,  !
 = 0, ) is singular for K 6= 1 as q goes to 0 for K < 1 and to 1 for K > 1 there. Since the coordinate system ft,
, z, 'g can be chosen in such a way that a
0
= 0, we present here news functions for a
0
= 0 and the case a
0
6= 0 is
























































Having the news functions of the system one can compute the Bondi mass, see [2].













q = cosh  + cos  sinh  ; (27)
o
f = 0 :
Coordinate systems with dierent  are connected by Lorentz transformations along the axis belonging to the Bondi-



















= u+ !() (28)
6obtained from Eq. (24). The function !() in (28) represents a supertranslation also belonging to the Bondi-Metzner-













































= 0 (29) and (30) reduce to news functions as given in [11, 12] for the nonrotating case.
APPENDIX A: COORDINATE SYSTEMS ADAPTED TO THE BOOST AND ROTATION SYMMETRIES
In the nonradiative stationary region bellow the roof, spinning brs metric can be transformed to the stationary
Weyl coordinates f

t, , z, 'g with the Killing vectors  = @
'






















t + ad ')
2
: (A1)
















































































Another appropriate coordinate system in the stationary region bellow the roof is f; ; ; 'g with Killing vectors
 = @
'
























connected with the stationary Weyl coordinates by (see (5.4), (5.6) in [10])









; ' = ' ; z
0


















































































































































































The stationary region of a brs spacetime, under the roof, is composed of two identical regions (z > 0, z > jtj and
z < 0, z <  jtj) and each of them can be transformed to coordinates f

t, , z, 'g or f; ; ; 'g.
By further transformation (3.5) in [10] to coordinates ft, , z, 'g









; B  
2
; A  
2
;
7we arrive at the metric (1) where nonstationary region above the roof (again composed of two identical regions)
appears as in the nonspinning case [10].
For examining regularity of the axis it is convenient to transform (1) to coordinates ft, x, y, zg, where x =  cos',






















































































Let us nally write down vacuum Einstein's equations for the metric (10) with the Killing vectors  = @
'
































































































































































The coordinates fb, , , 'g for the nonstationary region above the roof are analogical to coordinates f; ; ; 'g
(A3) in the stationary region bellow the roof.
As for (3){(6), in each set of Einstein's equations (A2), (A4), and (A6), the rst two are integrability conditions
for the other two.
APPENDIX B: TRANSFORMATION OF THE SPINNING BRS METRIC TO THE BONDI-SACHS
COORDINATES
The spinning brs metric (1) with expansions (17){(19) being transformed to the Bondi-Sachs coordinates with
the metric (14) using transformations (16), (20) and compared with (15) leads to lenghty equations for coeÆcients of
























































































































































































































































































































































) = 2c sin
2
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